In this paper we identify along which lines social ties between high school teenagers are primarily formed. To this end, we introduce interaction weights between pupils in the same school class that are a function of exogenous individual background characteristics, like gender, being Dutch and having older siblings.
Introduction
Almost every individual in society is affected by the environment he or she lives or works in. What to wear? How much to save? How much time to spend on going out or on jobs? The answer to these and many other common decisions are likely to be to some extent influenced by one's social context. In the last ten years, many empirical studies have shown the importance of social interactions in decision making.
1 With the use of clever designs, researchers have sometimes been able to disentangle social interaction effects from other effects.
2 Most of these studies look at social interaction effects either between neighboring households or between students in high schools or colleges. There are three reasons why both places -neighborhoods and schools -are natural places for (applied) economists to look for social interaction effects. First, people spend a considerable amount of their time in the neighborhood they live in and likewise, students spend a great percentage of their daily waking time at school.
Second, the presence of interaction effects at the neighborhood or school level potentially has important implications for public policy. Neighborhood effects possibly enhance social inequality and poverty traps (Crane, 1991; Durlauf, 2002) . Peer effects within schools may downplay the efficacy of public policy initiatives that are directed toward individual students, for example campaigns aimed at discouraging teenagers to engage in smoking by pointing out the health consequences. The third reason is a practical one: Of the social contexts that seem relevant for individual's behavior, neighborhoods and schools are the ones of which many data sets with the required degree of detail are available. One can for example imagine that an employee is affected by his co-workers in much the same way a student is affected by his classmates. Data on the level of the shop-floor however are much scarcer.
3
The current paper makes a contribution to the empirical studies on social interactions within the realm of the school class. Despite the steady flow of empirical studies, a great number of questions regarding the nature of social interaction effects is still left unanswered. The question we set out to answer in 1 See e.g. Moffitt (2003) ?, Glaeser and Scheinkman (2003) and Soetevent (2005) for surveys of this literature.
2 For the specific problems in distinguishing genuine social interaction effects from spurious correlations in outcomes of group members, see the seminal work by Manski (1993 Manski ( , 2000 . 3 For an exception see Duflo and Saez (2003) .
this paper is to which extent sub-groups play a role at the level of the school class. To this end, we delineate sub-groups on the (exogenously given) lines of gender, ethnicity and having older siblings.
In this way, we try to answer questions like: Are boys primarily influenced by the behavior of the other boys in their class? Are differences in nationality important for the degree of interaction between class-mates? Are pupils with older siblings more or less influenced by the behavior of their classmates? By making the interaction structure within the school class not only dependent on gender, but also on nationality and family structure, we give heed to Akerlof and Kranton (2002, p. 1177 ) who propose that ". . . researchers use the same sort of information that accurately divides people into male and female to make other group identifications." Moreover, content is added to the discussion how important peer group effects are relative to family background traits (see e.g. Evans, Oates and Schwab, 1992, p. 970 and Clark and Lohéac, 2005) .
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In Section 3 we present a model based on the assumption that observed choices represent the Nash equilibrium of a static game played by all pupils in a school class. We subsequently estimate this model for a number of decisions made by teenagers with regard to time use, income resources and expenditures using data from different years of the Dutch National School Youth Survey (NSYS). The circumstance that in this survey all students in a sampled class are interviewed in principle, gives the information on the social proximity of pupils that is necessary to estimate a social interaction with background dependent interaction weights. Joint estimation of the model is performed for the NSYS 1992 the NSYS , 1996 the NSYS , 1999 the NSYS and 2002 Comparison of these estimates not only serves to check the accuracy of the model, but is also used to identify trends, if any, in the importance social sub-groups within the school class as an determinant of the different types of behavior. This paper extends our previous research on social interactions among high school teenagers that only used the 1992 data of the NSYS (Kooreman ,2005; Soetevent and Kooreman, 2004) .
Besides the more extensive division of class-mates into sub-groups, two other ingredients that we consider attractive are added to the current study. The first is that, due to the unusual richness of the data, we can introduce schoolspecific fixed effects. A general criticism to empirical studies on interaction effects is that significant social interaction effects may merely reflect the failure to control for unobserved effects at the group level. This caveat applies to the present study for correlated unobservables at the class level, but by adding school-specific fixed effects, we are at least able to pick up all biases caused by correlated unobservables at the school level. The inclusion of school-specific fixed effects to control for unobserved characteristics is common in studies on social interactions in which students are not randomly assigned to their peer groups (Archidiacono and Nicholson, 2005? and Clark and Lohéac, 2005) . The second is that this is to our knowledge the first study that considers (trends in) interaction effects over a time span of ten years. This enables us for example to observe whether interactions between pupils of different nationalities become more or less intense over time.
BRIEF OVERVIEW MAIN RESULTS
From a conservative point of view one could interpret the estimated coefficients as upper bounds on the true endogenous social interaction effects.
The paper proceeds as follows. A brief review of the relevant studies on social interactions among teenagers is given in section 2. Section 3 introduces our empirical model. Section 4 presents details of the NSYS data. Estimation results are presents in Section 5 and Section 6 concludes.
Social interactions among adolescents
The lion's share of the empirical literature on social interactions can be roughly divided into two parts. The first strand of literature has identified important neighborhood effects on a household's well-being, exposure to crime and on the educational attainment of children in the household (Katz, Kling and Liebman, 2001; Ludwig, Duncan and Hirshfield, 2001; Solon , Page and Duncan, 2000) .
Oreopoulos (2003) does not find evidence that neighborhood quality plays a role in the labor market outcomes of children in the household. The current study however falls into a second strand of empirical studies that looks into the role social interactions play in the behavior and decisions of adolescents. Most of these studies focus on either "risky behavior", like smoking and drinking habits (e.g. Gaviria and Raphael, 2001; Kremer and Levy, 2003; Powell, Tauras and Ross, 2003; Sacerdote, 2001) , or on student achievement in school, as measured by SAT and GPA scores (Archidiacono and Nicholson, 2005?; Boozer and Cacciola, 2001; Hanushek et al., 2003; Hoxby, 2000; Zimmerman, 2003) .
All studies on risky behavior find significant peer group effects for alcohol use.
The behaviors we consider are all of a non-cognitive nature and one of them, the monthly expenditure on alcoholic drinks, is related to risky behavior.
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Some of the papers that study on interaction effects within schools also try to delineate along which lines sub-groups are formed. In a study on student's academic achievement and speciality choice in medical school, Archidiacono and Nicholson (2005)? do find some evidence of peer effects along gender lines, but they do not find that peer effects form along racial lines. With regard to smoking and drinking, Clark and Lohéac (2005) find that within-gender effects are greater than cross-gender effects and that boys are more influential than girls. They do not find differences in effects for households that recently moved or between children of low and high income parents. As far as we know, our study is the first study that tests whether students with older siblings are more or less susceptible to peer group pressure.
In the current analysis, we define a student's class as his or here relevant reference group. As in principle all students within a sampled class are interviewed, the data can be considered as a reference group based sample. We readily admit that teenage behavior is also influenced by persons outside the class, but class mates probably play a dominant role in shaping teenagers' preferences and behavior. 6 Across years, the total time spent on school related activities is about XXX hours per weekday. For this reason, teenagers in the same class form social groups that are more clearly defined than in many other situations in which social interaction effects are likely to play a role.
The Model
In this section, we present our empirical model. Three specifications of this model are subsequently estimated to infer whether social interactions within the school can be delineated along lines of nationality, nationality and gender or the presence of older siblings.
Suppose 
In this equation, the s ij 's represent the endogenous social interaction effect pupil j exerts on pupil i. In matrix form, (1) can be rewritten as
We slightly extend the standard model by allowing the error terms of students within a class to be correlated. We use a one-factor model in which the correlation coefficient between the error terms of any pair of teenagers within a class is a single parameter ρ. That is, the vector of disturbances k is assumed to be N(0, Ω) distributed, with
7 In the equation that follow, the index k is suppressed for expositional reasons.
6
Moreover, we assume that cov(
that is, the disturbances of individuals not in the same class are assumed to be uncorrelated. Significant values for the correlation coefficient indicate the presence of unobserved variables that cause correlated behavior of pupils in the same school class. Examples include unmeasured teacher behavior or similar family backgrounds.
Then the reduced form of (2) reads as,
Before we can estimate the model, we have to impose some restrictions on the interaction parameters s ij in the Γ-matrix. One restriction often observed in empirical studies is s ij = γ for all j = i. In this instance, γ measures a general social effect.
In this study our objective is to answer how gender and ethnic differences and the presence of older siblings affect a teenager's receptiveness to the behavior of his class mates. To this end we estimate the reduced form (3) for the three specifications of the interaction matrix Γ which we introduce next.
Ethnicity
One natural exogenous characteristic by which one can group individuals in a class is by their ethnicity. The first specification makes a distinction between pupils that have the Dutch nationality and pupils that have not. A pupil's ethnicity is determined on basis of the answer given to the question: What is your nationality? In this case, the the elements of the interaction matrix can be specified as 
Gender and ethnicity
The first specification is coarse in that it neglects another important individual characteristic along which sub-groups in school classes may be formed: gender.
The second specification of the interaction matrix accounts this by allowing interactions to differ on basis of both ethnicity and gender. In a full-blown model, there are in total 16 parameters to estimate. We make the model somewhat more parsimonious by imposing the following restrictions on the interaction parameters.
if i and j are boys of the same nationality γ G if i and j a both girls of the same nationality γ cg if i and j are of the same nationality but of different gender γ cn if i and j are of the same gender but of different nationality γ cncg if i and j are of different gender and different nationality Thus we assume, firstly that there are no differences between within-gender interactions of Dutch boys (girls) and non-Dutch boys (girls); secondly that cross-gender interactions of same-nationality class mates and cross-nationality interactions of same gender class mates are symmetric, such that. Finally, we assume that all cross-gender cross-nationality interactions have the same order of magnitude. This leaves us with 5 parameters to estimate.
Having older siblings
In the third specification, we neglect ethnicity differences. Instead, we make the magnitude of within-gender and cross-gender interactions dependent on whether a pupil has older siblings. That is, The specific advantage of this survey for estimating interaction effects is the fact that in principle, all students in a sampled class participate in the survey.
Yet, some of them may be excluded from the data, for example because a student was absent on the day the questionnaires were filled out. The survey contains a wealth of information on economic, social, and psychological aspects of teenage life. In this paper, we will focus on how teenagers spend their time and money, how they get their money, and how they assess their self-esteem and well-being.
There is limited information on parents (education and working hours) and on siblings. All information is self-reported. Thus, strictly speaking, the analysis measures social interactions in how teenagers report on their behavior. A US data set which is comparable to the present one is the National Education and
Longitudinal Study (NELS), see e.g. Gaviria and Raphael (2001) . Both surveys focus on non-cognitive outcomes within schools. While the NELS contains information on school averages, these are not available per class, grade or gender.
This precludes any analysis of social interactions within classes. to 6 (no affirmative answers). Table 1 shows that this measure is very stable across years. 
Data: explanatory variables
The list of explanatory variables is largely determined by data availability: gender, age, non-Dutch, single parent family, family size, urbanization, the student's school level, father's and mother's education, father's and mother's weekly working time, whether they are self-employed or not, and religion.
We discarded all observations from our analysis for which there is no information on gender and age (XXX and XXX per cent, respectively). Unfortunately, there is no direct measure of family income in the data. Consequently, coefficients on father's and mother's education and hours of work may partly pick up income effects. We excluded observations with missing information on father's and mother's working time (XXX of the observations). (very good, good, fair, poor, bad, very bad) have been linked to the numbers 6 to 1 respectively. As of 1996, the general well-being has been measured by asking subjects to rank their current life between 0 (the worst life I can imagine) and 10 (the best life I can imagine). dents had to choose from a series of intervals in later years.
11 The urbanization measure has a value between 1 (large city) and 5 (rural area 
Estimates
To get some first insights in the nature of the data, we first ran regressions at the individual level, without taking interactions into account, but allowing for within-class correlation in the error terms. For the different behaviors, results are given in Table ? ?. DISCUSS RESULTS.
Within-nationality vs. cross-nationality interactions
5.2 Nationality and gender interactions 5.3 Effects of having older siblings 6 Conclusions 11 0 hours, 1-12 hours, 12-32, 32-40 or >40 hours in 1996, and 0, 1-12, 12-20, 20-32, 32-40, >40 in the 1999 and 2001 NSYS. In our analysis, we use the midpoints of these intervals and 45 hours for the interval ">40 hours". 
